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NOTES ON THE OCCURRENCE OF THE COMSTOCK MEALYBUG, 
PSEUDOCOCCUS COMSTOCKI (KUW.), AT NIAGARA FALLS, 
ONTARIO* 

BY R. W. SHEPPARD, 

Plant Protection Division, Niagara Falls, Ont. 

Heavy infestations of mealybug, first noticed on some large catalpa trees 
in Queen Victoria Park, Niagara Falls, about mid-September, 1944, and watched 
at intervals from then on, were found through the medium of specimens sub- 
mitted by Dr. Harold Morrison, U. S. Bureau of Entomology, to be referable to 
the species Pseudococcus comstocki (Kuw.). The first adult specimens collect- 
ed in 1944 were inadvertently spoiled, and as the insect remained in the egg 
stage from October until well on in the following August, it was not possible 
until sometime after that to obtain suitable specimens for submittal to a special- 
ist. Subsequent observations on this mealybug, which was not lost sight of fol- 
lowing the discovery in Canada, due to suspicion, based on some knowledge of 
habits, that it might prove to be P. comstocki, have shown it to be distributed in- 
termittently throughout the entire Niagara Falls city, park, and suburban areas, 
roughly within a two miles radius of the initial discovery near the river bank 
in Queen Victoria Park. The infestations are at present almost exclusively con- 
fined to catalpa trees (the large Catalpa speciosa, and the smaller umbrella cat- 
alpa C. bignonioides var. nana, or C, bungei). However, a few stray mealybug 
adults have been, on occasion, found on other trees and shrubs, such as lilac, 
Syringa vulgaris, tartarian honeysuckle, Lonicera tatarica; snowball, Viburnum 
opulus; smoke-tree, Cotinus coggyria; Hercules club, Aralia spinosa; privet, 
Ligustrum sp; and magnolia, all in situations immediately adjacent to, or more 
or less overhung by the spreading branches of infested catalpa trees. Egg laying, 
with the exception of a few small clusters attached to the basal portions of the 


stem of magnolia, and privet, would seem to have taken place entirely on the 
catalpa. 


Recent surveys would indicate that possibly about 25 per cent of the total 
number of catalpa trees in the affected area are infested to a greater or less de- 
gree; the trees carrying the heaviest infestation being generally in the park, or the 
older sections of the city, and usually, but not in every instance, within half a 
mile of the river. In connection with the large old trees in the park, some of 
which may exceed fifty feet in height, with infestation reaching at least two-thirds 
of the way to the summit, it is of interest to note that one or two trees found 
heavily infested with egg-masses and adults in 1944, are this year (1945) very 
lightly infested; while on a few other park trees the opposite conditions have 
prevailed. 

Field observations at Niagara Falls to date would indicate that the adult 
of the Comstock mealybug reaches its peak of abundance on the cataipas during 
the latter part of September, but mav be found in small numbers by early August, 
and remains active on the trees in fairly large numbers as Jate as the first week 
in November. Egg-masses on the larger trees are deposited upon the main 
trunk, under loose bark, or within old wound scars, but more abundantly in 
gall-like excrescences, which may be caused by the insect itself, on or chiefly on 
the undersides of the wide-spreading lower branches; while in general, the egg- 
masses are noticeably more abundant on the east and south sides of the 
trees than on the north and west. 


*Contribution No. 49, Plant Protection Division, Science Service, Department of Agri- 
culture, Ottawa, Canada. 
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A REVISION OF THE NORTH AMERICAN SPECIES OF THE 
RHODOGYNE COMPLEX (DIPTERA, LARVAEVORIDAE) * 
BY A. R. BROOKS 
Ottawa, Ont. 


This paper is a revision of the North American species belonging to the 
Rhodogyne complex as they occur north of Mexico, Five genera and twelve 
species have been recognized from this region. 

Coquillett (Rev. Tach., 1897) placed the North American species of the 
Rhodogyne complex in two genera, Cistogaster Latreille and Gymnosoma 
Meigen, each genus containing but one species, Cistogaster immaculata Macq. 
and Gymnosoma fuliginosa R-D., respectively. “Townsend (Manual of Myio- 
logy, VII, 1938) on the other hand recognizes four genera as occurring in our 
fauna, Gymnosoma Meigen being classified in his tribe Gymnosomatini, Pallasia 
R-D. (Cistogaster Latr.) , Cymnoclytia B. & B. and Procistogaster Tns. being class- 
ified in his tribe Phasiini. Townsend’s classification has not been accepted by most 
American authors, and Curran (Families and Genera of N. A. Diptera, 1934) 
has placed the species in two genera, Gymnosoma Meigen and Cistogaster Lat- 
reille. 

Van der Wulp (Tijschr. v. Ent., XXXV, 1892) has described a number 
of Mexican species in the genus Cistogaster, the descriptions of which fit the 
northern species rather well in some cases. No accurate identification of these 
can be established however until more collections have been examined from 
Mexico. Townsend (Can. Ent. XXV, 116, 1893; Ann. Mag. N. H. .XX, 285, 
1897) has speculated on the identity of Van der Wulp’s species and the same 
procedure will be followed in this revision. 

HOST RELATIONS 

The members of the Rhodogyne complex place medium macrotype eggs 
directly on an adult host. The egg is oval, gently convex and with thick chorion 
dorsally, flat and with thin chorion ventrally; the eggs are unincubated at ovi- 
position. The maggot, upon completing development within the egg, bores 
through the thin ventral chorion, directly into the host. The eggs are laid on 
any part of the host but particularly on the dorsal surface of the abdomen just 
under the edges of the wings. 

The various species are parasitic on adult Hemiptera. According to the 
Review of Applied Entomology, Ser. A, Rhodogyne rotundata (L.) has been 
recorded from Rhaphigaster nebulosa Pok. (Baer, 1921), Aelia triticiperda Pomel 
(Jourdan, 1935), Dolycoria baccarum L. (Morrison, 1931) and Palomena pras- 
ina L. (Baer, 1921); Rhodogyne fuliginosa (R-D.) from Euschistus variolarius 
P. de B. (Parish, 1934) and Chlorochroa sayi Stal. (Caffrey and Barber, 1919; 
Knowltgn and James, 1931); Rhodogyne filiola (Lw.), from Chlorochroa ligata 
Say (present record) ; Pallasia globosa (F.) from Aelia acuminata L. (Baer, 1921; 
Meyer, 1937); Procistogaster immaculata (Macq.) from Euschistus variolarius 
P. de B. (Parish, 1934) ; Siphopallasia dubia (West) from Cosmopepla bimacul- 
ata ‘Thoms. (West, 1925). 

CLASSIFICATION AND CHARACTERS OF IMPORTANCE 

As mentioned above, Townsend has placed members of this complex in 
two separate tribes, the Gymnosomatini and the Phasiini. There appears to be 
no justification for this procedure as the structure of the adult fly, the repro- 
ductive system and the immature stages are very similar throughout the group. 
It has been pointed out by Brooks (Scientific Agric., July 1945) that ‘Townsend’s 
Phasiini contains two well marked and distinct biological entities, the Phasia 
complex and some members of the Rhodogyne (Gymnosoma) complex, which 
although appearing to intergrade and overlap on many adult characters, may 


*Contribution No. 2187, Division of Entomology, Science Service, Department of Agri- 
culture, Ottawa. 
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easily be separated by means of adult genitalic characters and reproductive 
habits. 


The North American representatives of the Rhodogyne complex may be 
characterized as follows. 

Body short and broad; abdomen subglobose, red, black or red and black; 
chaetotaxy poorly developed, the abdomen without macrochaetae; wings narrow 
and clear, the apical cell generally closed and petiolate; female genitalia fur- 
nished with a short, curved, blunt egg guide; male genitalia small, the forceps 
short and united. 

The complex is formed of two groups of genera, Rhodogyne Meigen 
representing one group, Pallasia R-D., Gymnoclytia B. & B., Procistogaster 
and Siphopallasia Brks. representing the second. The genera Gymnoclytia, 
Procistogaster and Siphopallasia are known only from North and Central Am- 


erica; Rhodogyne and Pallasia are represented by species in Europe, Asia and 
North America. 


Tns. 
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KEY TO THE NORTH AMERICAN GENERA 


1. Femora with strong, short spines on the lower surfaces apically; antennae 
elongate; petiole of the apical cell short, bent forward to end before the 

Femora without tooth-like spines ventrally 

2 


2. Petiole of the apical cell ending in the wing tip, not bent forward; shiva 
antennal segment round, nearly as broad as long; abdomen without 
Petiole of the apical cell ending before the wing tip or the apical cell open 
in the wing margin before the tip; third antennal segment longer than 
Apical cell narrowly open, closed or with a short petiole which is not as long 
as the length of the small crossvein, the petiole when present bent forward 
Apical cell closed and long petiolate, the petiole distinctly longer than the 
small crossvein, bent forward but not in line with M, 2000000000000... 4 
4. Antennae and palpi wholly black; antennae reaching over two-thirds of the 
way to the vibrissae, the second segment four-fifths as long as the third; 
front flat; epistoma strongly and abruptly warped beyond the antennal 
prominence; one sternopleural bristle ..................... .... Siphopallasia n. gen. 
Antennae and palpi largely reddish; antennae reaching about half way to 
the vibrissae, the second segment half to two-thirds as long as the third; 
front convex; epistoma not warped beyond the antennal prominence; two 


Genus Rhodogyne Meigen 
1800—Rhodogyne Meigen, Nouv. Class Mouches, 39, two species without names; 1908, Hendel, 
Verh. Z. B. Ges., 66, one species, Musca rotundata L.; 1910, Coquillett, 
American Flies, 600, Musca rotundata L. designated as genotype. 
1803—Gymnosoma Meigen, Illiger’s Mag., II, 278, one species, Musca rotundata L. 
An examination of a number “of European specimens determined as 
Rhodogyne rotundata (L.) has shown that at least three species are involved, 


Types of North 
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the species differing quite markedly in genitalic characters. _ Until the present 
time the North American species have been synonymized with Gymnosoma 
fuliginosa R-D., but this action is entirely erroneous. 

The species of Rhodogyne may be divided into three groups: canadensis 
1. sp. forming the first, par (WIk.) and fuliginosa (R-D.) the second, while 
filiola (Lw.) “and occidentalis (Cn.) form the third. 


The following key will separate the North American species. 
1. Males 2 
2. Species less than 5 mm. . long: M, very oblique, the angle at the cubitulus 
120-140 degrees; abdomen red with isolated black spots or rarely the spots 
connected; forceps long and narrow, strongly curved dorsally (fig. 9) 
Rhodogyne occidentalis (Cn.) 
Species more than 5 mm. long; M, less oblique, the angle at the cubitulus 
90-120 degrees; forceps not as above 
3. Forceps large and bulky, broadly triangular with ; a blunt tip, convex to flat 
dorsally; squamae golden; abdomen red with small connected spots; length 


Forceps concave to flat dorsally, short-triangular or elongate and parallel- 


4. Forceps long and nearly parallel- sided with a rounded-truncate tip, the tip 
slightly turned up; abdominal spots small and rounded, never connected; 
length 514-614 nm. (fig. 10) Rhodogyne filiola 
Forceps very broad, short triangular with a rounded tip; abdominal aan 
rarely connected; length 7 mm.; distribution general except in the north- 
Forceps narrower, acute; abdominal spots usually connected; length 514-6 
mm.; distribution in the northeast (fig. 7) ..... -Rhodogyne par (WIk.) 

6. Species less than 5 mm. long; M, very oblique; sternite 8 not triangular, 
sparsely haired (fig. 3) Rhodogyne occidentalis (Cn.) 
Species more than 5 mm. long; M, less oblique 
Cerci very large, curved up at the tips; sternite 8 large and triangular, evenly 
haired on the margin; sternite 9 abruptly constricted before the tip; ab- 
domen black with at most the narrow lateral edges reddish (fig. 2) ............ 
. Rhodogyne canadensis n. sp. 
Cerci not curved up at the tips; sternite 9/not abruptly constricted before the 
tip; abdomen generally red with black spots or triangles ...... : 8 

8. Sternite 8 not triangular, evenly haired on the margin; abdomen red with 
small, isolated black spots (fig. 1)... ..Rhodogyne filiola (Lw.) 


Sternite 8 triangular and with a bunch of heavier bristles at the apex of the 


5. 


9. Tergites 6 and 7 mostly black; ‘sternite 9 short and broad, rounded- eels “ 
dominal spots broadly sttianialid and widely connected; length 514-6 mm. 

(fig. 4) . .Rhodogyne par (Wik.) 
Tergites 6 and 7 mostly red; sternite 9 longer, ‘equibroad or widened towards 
the tip; abdominal spots small, separated or only narrowly connected; 
length 7 mm. ‘(fig. 5) ....... Rhodogyne fuliginosa (R-D.) 


Rhodogyne canadensis n. sp. 


Female. Length 7 mm. Antennae reddish, darkened apically, rarely 
mostly black; ocellar triangle, postvertex and the posterior half of the front 
shining black; frontalia reddish, golden pollinose next the ocellar triangle; occi- 
put, cheeks, parafacials, clypeus and the anterior half of the parafrontals silvery- 
grey; palpi slender, yellow. 


j 
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PLATE X. 


rely AMERICAN SPECIES OF THE RHODOGYNE COMPLEX 
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Mesonotum shining black; humeri, lateral margin of the mesonotum and 
the tip of the scutellum grey pollinose; pleura grey pollinose; postscutellum 
golden pollinose. Wings yellowish at the base, veins yellow; angle at cubitulus 
about 115 degrees and usually with a short stump; halteres yellow; squamac 
white, the lower scale with a yellow border. Legs shining black. 

Abdomen mostly shining black, the lateral edges of segments one, two and 
three and a wider margin on segment four reddish; venter red. Genital seg- 
ments mostly black; cerci reddish, large, distinctly turned up at the tips; sternite 
9 abruptly constricted before the tip; sternite 8 very large, triangular, evenly 
haired on the margin (fig. 2). 

Male. Parafrontals, upper half of the parafacials and epistoma golden. 
Prescutum. lateral line of the mesonotum, apical spot on the scutelium and the 
postscutellum golden pollinose; mesonotum with a short, submedian brown vitta 
and a lateral brown spot. Lower squamal lobe deep golden. Abdomen largely 
reddish with large connected black spots, the spot on segment four small, rounded 
and separated from the others: abdominal spots rarely separated or in some cases 
the spots diffused over the entire abdomen. Genital segments large, clothed with 
yellow hairs; forceps broadly triangular, convex to flat on the upper surface 

fig. 8). 
' Holotype — ¢, Queen’s Park, Aylmer, Que., Aug. 27, 1926 (C. B. Hutch- 
ings); No. 5345 in the Canadian National Collection, Ottawa. 

Allotype — & Sherrington, Que., Aug. 28, 1927 (G. H. Hammond). 

Paratypes—1 8, Ottawa, Ont., Sept 10, 1916; 128, Bobcaygeon, Ont., 
June 26, 1931 (J. McDunnough); 1 ¢, Spencerville, Ont., Aug. 30, 1939 (G. 
Hammond); 3¢, 14, Aylmer, Que., June 27, 1927, July 27, 1924, Aug. 17, 
1924, Sept. 14, 1924 (C. Curran); 1 ¢, 12, Queen’s Park, Aylmer, Que., Sept. 
16, 1923, Sept. 10, 1922 (C. B. Hutchings) ; 1g, Norway Bay, Que., July 22, 1938 
(G. Hobbs) ; 2g, 19, Covey Hill, Que., June 15, 1927 (W. J. Brown); 14, Co- 
vey Hill, Que., July, 1921 (Petch); 19, Ft. Coulonge, Que., July 27, 1919 (Jos. 
Beaulieu); 54,99, St. Anne, Que., June 13-Sept. 8, 1938; 1 4, Bucklow, Cape 
Breton Is., N. S., Sept. 21, 1931 (G. Fairchild) ; 1 ¢ , Oliverea, N. Y., Aug. 3, 1918 
(J. Bequaert) ; 1 @, Colebrook, Conn., Sept. 5, 1911 (E.H.S.); 14, 19, Stowe, 
Vt., (J. Bequaert); 19, S. Newfane, Vt., July (J. Bequaert); 1 ¢, Woodstock, 
Vt., (A: P. Morse); 14, Buena Vista, N. J., July 11, 1893  (C. W. Johnson) ; 
14, Anglesea, N. J., July 16, 1893 (C. W. Johnson). Paratypes have been 
deposited in the Canadian National Collection, in Cornell University, in the 
Museum of Comparative Zoology, in the United States National Museum and 
in H. J. Reinhard’s collection. . inte 


Rhodogyne fuliginosa (R-Desvoidy) 


1830—Gymnosoma fuliginosa R-Desvoidy, Myodaires, 237, 4 , Carolina. 
1830—Gymnosoma latreillei R-Desvoidy, Myodaires, 237, 9, Carolina; Townsend, Proc. Ent. 
Soc. Wash., VII, 141, 1897, synonymy. 


Female. .Length 7 mm. Head and thorax similar to canadensis n. sp. 
Angle at cubitulus 90-100 degrees. 

Abdomen mostly reddish with small, black, triangular spots on the seg- 
ments, the spots usually narrowly connected; spot on segment four isolated; many 
specimens have all the abdominal spots isolated, a few have diffuse spots; the 
black markings generally occupy one-third or less of the abdominal width. 
Genital segments mostly reddish; cerci small, not turned up at the tips; sternite 
9 moderately long, broad, equibroad or somewhat widened towards the tip, 
broadly rounded apically; sternite 8 triangular, with a brush of stouter bristles 
at the apex (fig. 5). 

Male. Head and thorax similar to canadensis n. sp. Angle at cubitulus 
90-100 degreees. 

Abdomen mostly reddish with small, round, black spots which are generally 


| 
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separated from each other, rarely connected. Genital segments reddish; for- 
ceps broadly triangular, concave to flat on the upper surface, broadly rounded at 
the tip (fig. 6). 

Distribution. ‘This species is the most widely distributed North Ameri- 
can species, occurring from British Columbia to Manitoba in Canada; South 
Carolina to Maryland, Ohio, Michigan, Montana, Idaho, Oregon, California, 
New Mexico in United States and in Mexico (Guadaljara). I have seen no 
specimens from the Central Plains Region south of Canada. 

Cistogaster ruficornis Van de Wulp appears to be this species. 

Rhodogyne par (Walker) 
1819—Gymnosoma par Walker, List, IV, 692. ¢. 9, Nova Scotia. 

Walker’s description of the female, “along the back of the female with a 
row of large irregular black spots which successively decrease in size from base 
to the tip” is adequate to separate this species from canadensis n. sp., the only 
other form occurring in Nova Scotia. 

Rhodogyne par shows a maximum amount of color variation on the ab- 
domen and specimens of either sex may be wholly black, largely black or largely 
red with small black spots. ‘The species is very simiar to fuliginosa (R-D.) but 
smaller and darker. 

Female. Length 514-6 mm. — Head and thorax as in canadensis n. sp. 
Angle at cubitulus 95-100 degrees. 

Abdomen generally reddish with laree, black, triangular mark- 
ings on segments one, two and three and an isolated spot on segment four; 
many specimens have the black markings diffused over the entire abdomen, a 
few have small, narrowly connected spots; the black markings generally occupy 
one-half to two-thirds of the abdominal width. Genital segments largely black; 
cerci yellowish to black, small, not turned up at the tips; sternite 9 moderately 
long, broadly triangular with a rounded tip; sternite 8 short, triangular, with 
a dense brush of stouter bristles at the apex of the triangle (fig. 4) . 

Male. Head and thorax similar to canadensis n. sp. Squamae pale yellow 
to white. 

Abdomen largely reddish with large, triangular, connected black mark- 
ings as in the female, the black in general less extensive than is usual for the 
females; a few specimens show the black markings diffused over the entire ab- 


domen; many have the black markings isolated from each other. Forceps 
rather small, concave dorsally, narrowly triangular with a pointed tip (fig. 7). 
Distribution. In Canada this species ranges from Nova Scotia west to 


eastern Saskatchewan (Indian Head) and in the United States in Virginia, 

Maryland, New York, New Hampshire, Connecticut, Massachusetts and Maine. 
Rhodogyne filiola (Loew) 

1872—Gymnosoma filiola Loew, Dipt. Americae Sept. Indig., X, No. 66: 4, 9, Texas. 

Female. Length 5-614 mm. Head and thorax similar to canadensis n. sp., 
but the parafrontals extensively shining. Angle at cubitulus 100-120 degrees. 

Abdomen largely reddish, the black spots always small and rounded, 
never connected; a few specimens examined had no black abdominal marks. 
Genital segments reddish; cerci small and not curved up at the tips; sternite 9 
very long, comparatively narrow, nearly equibroad to the rounded tip; sternite 
8 not triangular, the posterior margin straight or concave, sparsely bristled 
(fig. 1). 

Male. Head and thorax similar to canadensis n. sp. 

Abdomen largely reddish, the black spots small and isolated, rarely absent 
altogether. Forceps long and narrow, equibroad with rounded truncate tip 
(fig. 10). 

Distribution. This species ranges from Manitoba to British Columbia 
in Canada, and I have examined specimens from Washington, Colorado and 
Texas in the United States. 
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Rhodogyne occidentalis (Curran) 
1927—Gymnosoma occidentale Curran, Bull. Brooklyn Ent, Soc. XXII, 144, ¢ , British Columbia. 

This species may readily be recognized by the small size and the very 
oblique M,. 

Female. Length 4-5 mm. Head and thorax similar to canadensis n. sp. 
Angle at cubitulus 120-140 degrees. 

Abdomen largely reddish with isolated black spots, with connected spots 
or rarely the black markings diffuse over most of the surface. Cerci small, not 
distinctly turned up; sternite 9 moderately long, long-acute with a rounded tip; 
sternite 8 not triangular, the posterior margin straight or concave, sparsely 
bristled (fig. 3). 

Male. Head, thorax and abdomen as in canadensis n. sp. Forcepts small and 
narrow, slightly tapered apically, the tip strongly turned up and usually knob- 
bed (fig. 9). 

Distribution. ‘This species ranges from British Columbia to Manitoba 
and Southern Ontario (Spencerville, Pt. Pelee) in Canada, Colorado, Iowa, 
Minnesota, Illinois, Wisconsin, Ohio, New Jersey and Virginia in the United 
States. 

Genus Pallasia R-Desvoidy 


1830—Pallasia R-Desvoidy, Myodaires, 239, two species, including Musca globosa F. designated 
as type by Coquillett (1910). 


1834—Cistogaster Macquart, Dipt. Nord., 74, three species, including Musca globosa F. designated 
as type by Blanchard (1840). 

This genus has long been known as Cistogaster Latreille (Regne, An., V, 
511, 1829) but Cistogaster Latre:lle was descrivned species, 
either named or unnamed, and therefore according to Article 25 of the Inter- 
national Rules is invalid and not available (Opinion 46 contradicts Article 25 
in this case). The genus Cistogaster was first used in valid form by Macquart 
to whom it must bs credited. : 

The American species which have formerly been placed in Cistogaster 
cannot be maintained in Pallasia on account of their longer antennae, wing 
venation and pollinose abdomen. Only one North American species of Pallasia 
is known. 

Pallasia amplifrons n. sp. 

Female. Length 3 mm. Antennae and arista black, the third antennal 
segment nearly as broad as long; parafrontals wholly shining black to the bases 
of the antennae; frontalia golden pollinose in front of the ocellar triangle; 
ocellar triangle and dorsal half of the occiput black; cheeks, parafacials and 
ventral half of the occiput grey; palpi yellow. Vertex slightly over one-third 
head width; frontalia equibroad, twice as wide as the parafrontal at the ocelli, 
the same width as the parafrontal at the antennae; cheek one-fourth eye height. 

Mesonotum mostly shining black; humeri and lateral line of mesonotum 
greyish pollinose; prescutum with two short vittae; pleura greyish pollinose. 
Legs shining black; pulvilli short. Wings clear, yellowish at the base; petiole 
of apical ce!l longer than the small crossvein, ending in the wing tip, not bent 
up (fig. 16); M, slightly concave; squamae white. 

Abdomen largely deep reddish, covered with short black hairs as in 
Rhodogyne; fourth segment, a broad triangle with base on the posterior margin 
of the third segment and the apex on the margin of the first segment, and a 
median spot on segment one black; abdomen without pollen. Cerci long trian- 
gular, the tips not turned up; sternite 9 long and acute; sternite 8 not eng. 
sparsely haired (fig. 13). 


Holotvpe—¢, Morrin, Alta., June 27, 1939 (P. J. G. Rock); No. 5344 in 
the Canadian National Collection, Ottawa. 
Siphopallasia n. gen. 
Genotype—Gymnosoma dubia West (Jour. N. Y. Ent. Soc., XXXIIT, 121, 


1925) . 
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Length 4 to 5 mm. Black, greyish pollinose, the abdomen of the male 
largely reddish, palpi and antennae black. Front flat, as long as the face; oc- 
ciput strongly bulging below; oral profile straight; vertex one-fourth head width 
in the female, a little narrower in the male; front evenly widened anteriorly in 
the female, abruptly widened anteriorly in the male; frontalia three times us 
wide as the parafrontal posteriorly in the female; clypeus raised; epistoma 
strongly warped forward; proboscis as long as head-height, the haustellum slender 
and elongate; cheek one-eighth eye height; antennae reaching four-fifths of the 
distance to the vibrissae, the second segment over two-thirds as long as the third; 
arista swollen one-third way, short pubescent on the enlargement (fig. 14). 

Prescutuin as long as the mesoscutum, scutellum short; acrostichals 0.1, 
dorsocentrals 1.4, intraalars 1.1, supraalars 1.2, lateral scutellars 2, sternopleurals 
1. Tarsi somewhat widened in the female. Apical cell closed and petiolate, 
the petiole longer than the small crossvein, slightly turned up, ending about the 
length of the crossvein before the wing tip (fig. 18). 

Abdomen subglobose, pointed in the female, truncate in the male, sparse- 
ly pollinose. Female cerci platelike; sternite 9 long and acute. 

Testes irregularly peanut-shaped; vasa efferentia about three times as 
long as the testes, very slender; vehicular glands as large as the testes; vas deferens 
somewhat swollen on the proximal half (fig. 21). Ovaries each of 6 to 8 
ovarioles, each ovariole with 4 to 6 ova; oviducts long; spermathecae spherical, 
bound together, the ducts enlarged and free; fecundatory glands about as long 
as the egg; uterovagina moderately muscular (fig. 20). Egg medium macrotype, 
oblong with evenly rounded ends, flattened ventrally; dorsal chorion thick and 
lightly pigmented. 


Siphopallasia dubia (West) 


1925—Gymnosoma dubia West, Jour. N. Y. Ent. Soc., XXXIII, 121, @, 9, New York. 
1935—Cistogaster atrota Reinhard, Ann. Ent. Soc. Amer., XXVIII, 173, 9, Ohio, NEW 
SYNONYMY. 


Female. Antennae and palpi wholly black; frontalia velvety black; para- 
frontals somewhat yellowish; parafacials, clypeus, cheeks and occiput silvery 
grey, the occiput and cheeks with white hair. 

Mesonotum largely shining black; humeri, lateral line of the mesonotum, 
prescutellar area and scutellum greyish or greyish-yellow pollinose; pleura grey 
pollinose. Legs shining black. Wings clear, veins brown; squamae white. 

Abdomen mostly shining black with moderately long black hairs; segments 
two, three and four with a narrow, pollinose’ median vitta and each segment with 
the anterior lateral edges silvery pollinose; sternites and genital segments black. 

Male. Parafrontals, upper half of the parafacials and epistoma golden; 
clypeus, lower half of the parafacials, cheeks and occiput silvery-grey. 

Mesonotum entirely golden pollinose with four brownish vittae, the 
central pair narrow and extending to the middle of the mesoscutum, the lateral! 
pair broad and irregular; pleura grey pollinose. Squamae with a slight yellow- 
ish tinge. 

Abdomen largely reddish, the tip of segment four and an irregular cen- 
tral vitta black; abdomen with yellowish pollen along the black central vitta, 
segments three and four pollinose anterolaterally; abdominal hair long and black. 

Distribution. In Canada this species ranges from Nova Scotia to Mani- 
toba and in the United States has been recovered from Massachusetts, New York, 
Ohio, Pennsylvania and Virginia. I have also seen one damaged specimen from 
California which appears to be this species. 


Genus Gymnoelytia Brauer and Bergenstamm 


1893—Gymnoclytia Brauer and Bergenstamm, Musc. Schiz., Il, 69, one species as Cistogaster 
divisa Lw. which equals Gymnosoma occidua Wlk.; Townsend, Manual of Myiology, VII, 
54, 1938. 
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This genus and Procistogaster Townsend are similar except in the length 

and position of the petiole of the apical cell and the greater development of ° 

the anterior sternopleural bristles in Procistogaster. “Che differences hardly 

appear to be generic value. The genus is entirely American, three species being 
known from North America. 

1. Species about 4 mm. long; apical cell closed in the margin of the wing; 
about one-half the length of the small crossvein before the wing tip; 
parafrontal of the female with one row of hairs outside the frontal row; 
female abdomen black, male abdomen reddish...0....0..0....00...00c.cccceceseeeeeeeees 

Species 6-7 mm. long; apical cell open, closed in the margin or closed and 
short petiolate, the petiole in line with M, and reaching the margin at 
least the length of the small crossvein before the wing tip; parafrontal of 
the female with two or more rows of hairs outside the frontal row. .......... 2 

2. Abdominal pollen greyish or yellowish-grey; male abdomen reddish, female 

Abdominal pollen deep golden; male abdomen reddish, female abdomer 


Gymnoclytia minuta n. sp. 

This species does not agree with the genotype of Gymnoclytia very closely, 
but appears to represent a segregate between Siphopallasia dubia and 
Gymnoclytia occidua, possessing characters in common with both species. 
Cistogaster subpetiolata Van der Wulp and a number of other tropical species 
that I have been able to examine are closely allied to minuta and _ their 
taxonomic position is problematical. 

Female. Length 4mm. Antennae largely black, reddish at the base of 
the third segment; front slightly arcuate to flat; parafrontal with one row of 
— outside the frontal row; face, cheek, and occiput grey pollinose; palpi 
yellow. 

Mesonotum wholly thinly greyish-yellow pollinose, the pollen thicker on 
the humeri and lateral line; prescutum with a pair of narrow opaque, brown 
vittae; pleura grey pollinose. Legs shining black. Wings clear, veins yellow; 
apical cell closed in the wing margin or extremely short petiolate, the petiole 
reaching the margin about one-half the length of the small crossvein before 
the wing tip; squamae white. 

Abdomen black with shining silvery pollen along the median line and 
on the lateral margins of segments two, three and four. 

Male. Parafrontals, parafacials, clypeus, epistoma and the upper half 
of the occiput golden; cheeks and the lower half of the occiput grey. 

Mesonotum heavily golden pollinose, the humeri somewhat greyish, 
scutellum golden pollinose; mesonotum with two narrow submedian brown vit- 
tae and a broader, irregular brown vitta laterally; squamae golden. 

Abdomen mostly reddish-yellow with black spots on the lateral margins 
of segment four and a faint brownish central vitta; pollen golden, thin, confined 
to the central line, the lateral margins of segment three and to segment four. 

Holotype—@, Ramsay, New Jersey, June 16, 1916 (J. Bequaert); in the 
Museum of Comparative Zoology, Cambridge. 

Allotype— 4, Middlesex Co., New Jersey, May 1907 (C. W. Johnson). 

Paratypes— 4 , New Jersey; 1 4, Glencarlyn, Va., July 13 (Banks); 1 9, 
Dickinson, Texas, May (F. M. Hull). 


Gymnoelytia oceidua (Walker) 
1849—Gymnosoma occidua Walker, List IV, 692: 9 , Nova Scotia. 
1861—Cistogaster divisa Loew, Dipt. indig. Americae septentrionalis, IV, No. 88, g , Connecti- 
cut; Williston, 1886, Trans. Amer. Ent. Soc., XIII, 296 (synonymy). 
1891—Eliozeta americana Brauer and Bergenstamm, Zweifl. de Kaiserl. Mus., V, 412, Georgia; 
Aldrich, 1924, Ann. Ent. Soc. Amer., XVII, 218 (synonymy). 
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Female. Length 6-7 mm. Antennae largely black, reddish at the base of 
the third segment, rarely mostly reddish; frontalia velvety black; front convex; 
parafrontals with two rows of hairs outside the frontal row. posteriorly; parafront- 
als slightly yellowish, subshining black behind; parafacials, clypeus, epistoma, 
cheeks and occiput silvery-grey, the cheeks and occiput white haired; palpi 
yellow. 

Thorax black; mesonotum shining black with the lateral margins, a broad 
central line and the scutellum greyish pollinose; prescutum with a pair of short, 
narrow, Opaque vittae; pleura grey pollinose. Legs shining black. Wings clear, 
veins yellow; apical cell open, closed or very short petiolate, the petiole in line 
with M,, ending in the wing margin at least the distance of the small crossvei 
before the apex; squamae white. 

Abdomen wholly black, or the anterior segments slightly reddish lateral- 
ly; pollen dull grey, present in the central region and on the anterior lateral 
margins of segments two, three and four, segment four being largely pollinose; 
abdominal hair short. 

Male. Parafrontals, parafacials, facialia, clypeus and epistoma golden, 
cheeks and occiput silvery; parafrontals with one row of hairs outside the frontal 
row posteriorly. 

Thorax black, the mesonotum heavily golden pollinose, the pollen thin- 
ner and greyer posteriorly; vittae very distinct; pleura grey pollinose. Squamae 
whitish to yellowish. 

Abdomen largely reddish-yellow, the apex of the fourth segment and a 
broad median vitta black; pollen greyish or yellowish-grey, confined to the cen- 
tral vitta and to the anterolateral margins of segments three and four. 

Distribution. This form ranges in the Eastern part of the continent, 
from Ontario and Nova Scotia south to Texas. . 

Cistogaster hirticollis Van der Wulp and Cistogaster variegata Van der 
Wulp appear to be the same as this species. 


Gymnoclytia occidentalis Townsend 


1908—Gymnoclytia occidentale Townsend. Smithsonian Misc. Coll., LI, 128, g, 9, Colorado, 
New Mexico. 

Female. Head and thorax similar to occidua Wlk., but pollen with a 
yellow tinge, that on the mesonotum quite golden at times. 

Abdomen largely reddish-vellow, the posterior half of the fourth segment 
and a broad central vitta black; pollen greyish-yellow to golden, confined to the 
central vitta and to the anterolateral margins of segments two, three and four, 
segment four nearly completely pollinose. 

Male. Head and thorax similar to occidua Wik., but the frontalia us- 
ually reddish-brown and the mestonotal and upper pleural pollen wholly golden; 
squamae golden. 

Abdomen largely reddish-yellow, the apex of the fourth segment and a 
narrow median vitta black; pollen bright golden, confined to the central vitta 
and the anterolateral margins of segments three and four. 

Distribution. I have seen specimens of this species from British Colum- 
bia, Idaho, Utah, Colorado and New Mexico. 

Cistogaster propinqua Van der Wulp appears to be related. 


Genus Procistogaster Townsend 
1934—Procistogaster Townsend, Rev. Ent., Rio de Janeiro, IV, 208, one species, P. ferruginea 
n. sp.; Townsend, 1938, Manual of Myiology, VII, 69. 
Concerning the genotype, ferruginea, Townsend states in his Manual: 
“The only known specimen of the genotype bears ink label ‘Amer. coll. O. S.’, 
printed labels ‘Osten Sacken Coll.’ and ‘coll. Oldenberg’ and pencil label ‘Not 
North American, J. M. A..’”. The long description offered by Townsend exact- 
ly fits specimens of Cistogaster immaculata Macq. and there seems to be no doubt 
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that this is the species the genus was founded on. It is peculiar however, that 
Aldrich who undoubtedly knew immaculata should label the specimen as “Not 
North American.” 

The genus is very similar to Gymnoclytia B. & B. but the species are 
smaller. with a long petiolate apical cell, and possess two well developed sterno- 
pleural bristles. 

1. Males 2 


2. Abdomen wholly ferruginous with golden or greyish pollen; third antennal 
segment deep black on the apical two-thirds Procistogaster unicolor n. sp. 
Abdomen ferruginous or with dark markings, pollen grey or yellowish-grey; 
third antennal segment reddish, the anterior dorsal edge sometimes dark.... 

3. Abdomen wholly ferruginous, the genital segments black; pollen golden 
to greyish; third antennal segment deep black except at the base.................. 

Abdomen partly or wholly black; pollen greyish; third antennal segment 
reddish, dark apically and dorsally... Procistogaster immaculata (Macquart) 


Procistogaster unicolor n. sp. 

Female. Length 5-6 mm. Antennae black, reddish only at the base of 
the third segment; parafrontals, parafacials, clypeus, epistoma, cheek and occu- 
put silvery grey, the vertex a little yellow; parafrontals subshining behind; two 
rows of fine hairs outside the frontal row posteriorly; palpi yellow. 

Thorax black; pleura, mesonotum and scutellum dull greyish pollinose, 
the mesonotum subshining on each side of a broad median pollinose line, the 
humeri very heavily pollinose; two short, narrow, opaque vittaé anteriorly; an- 
terior sternopleural bristle strong. Wings clear, veins yellow; squamae white. 
Legs shining black, the coxae pollinose. 

Abdomen wholly reddish-yellow, genital segments black; rarely the apex of 
the fourth segment and a narrow median vitta black or brownish; pollen silvery- 
grey to golden, confined to the median vitta, the anterolateral margin of seg- 
ment three and on the anterior two-thirds of the fourth segment. 

Male. Parafrontals, upper half of the parafacials and the epistoma gold- 
en; cheeks, lower half of the parafacials and occiput silvery. 

Mesonotum and scutellum wholly golden pollinose, the pollen thinner 
posteriorly: two narrow, submedian vittae anteriorly and an irregular vitta later- 
ally on each side; pleura grey pollinose. | Squamae golden. 

Abdomen wholly reddish-ycllow; pollen generally bright golden, rarely 
greyish, confined to a narrow median line, the anterolateral margin of segment 
three and the whole of segment four. 

Holotype — 9, College Station, Texas, April 11, 1916 (H. J. Reinhard) ; 
in H. J. Reinhard’s Collection, College Station, Texas. 

Allotype — &, College Station, Texas, April 11, 1919 (H. J. Reinhard) . 

Paratypes —59,3 8 College Station, Texas, Oct. 10, 1917, May 28, 1920, 
Oct. 27, 1935, Nov. 15, 1917, Mav 5, 1935, April 11, I919, Oct. 
11, Aug. 6, 1920 (H. J. Reinhard); 1 ¢, Uvalde, Texas, June 18, 1936 (S. Jones) ; 

2,14. Hope, Arkansas, Oct. 7, 1922 (Fall and Johnson) ; 1 ¢, Southern Pines, 
North Carolina, July 3, 1909 (A. B. Manee). 

Cistogaster ferruginosa Van der Wulp appears to be closely allied or 

identical with this species. 


Procistogaster immaculata (Macquart) 
1843—Cistogaster immaculata Macquart, Dipt. Exot., III, 76, 4, Carolina; Gymmnoclytia 
immaculata (Macq.) Townsend, Smithsonian Misc. Coll., LI, 128, 1908; Pallasia immacu- 
‘sta (Macq.) Townsend, Manual of Myiology, VIT, 62, 1938. 
1891—Cistogaster pallasii Townsend, Proc. Ent. Soc. Wash., IT, 142, 9 , South Dakota; Pallasia 
pallasii (Tns.) Townsend, Manual of Myiology, VIT, 62, 1938, NEW SYNONYMY. 
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This species and Gymnoclytia occidua (Wlk.) have generally been con- 
sidered synonymous (Coquillett, Rev. ‘Tach., 43, 1897; ‘Yownsend, ‘Trans. Amer. 
Ent. Soc., XXII, 66, 1895). Cistogaster pallasii ‘Townsend is the melanistic 
form but so complete is the intergradation between typical pallasii and im- 
maculata that the two must be considered as one species. In general the darker 
form is more commonly collected in the northern States and Canada while the 
light form predominates in the southern States. 


Female. Length 5-6 mm. Antennae largely reddish-yellow, usually 


daikened apically and dorsally; head silvery-grey, the vertex slightly golden; 
parafrontals subshining posteriorly; palpi yellow. 


Thorax black, the mesonotum mostly shining; humeri, lateral line of the 
mesonotum, prescutellar area, scutellum and pleura greyish pollinose, the mes- 
onotal pollen somewhat yellowish posteriorly; two narrow submedian vittae an- 


teriorly. Wings clear, vein yellow; squamae white. Legs shining black, the 
coxae pollinose. 


Abdomen wholly black or extensively reddish laterally and anteriorly; 
pollen grey or yellowish-grey, confined to the median line, the anterolateral 
margins of segment three and to segment four. 


Male. Parafrontals, parafacials, cheeks and epistoma golden, cheeks and 
occiput grey. 


Mesonotum and scutellum heavily golden pollinose; two narrow sub- 
median vittae present anteriorly and an irregular, broader vitta laterally on each 
side; pleura golden pollinose dorsally. Squamae golden to yellowish. 

Abdomen wholly reddish-yellow or with the apex of the fourth segment 
and a median vitta brown or black; pollen greyish or yellowish-grey, confined 


to the median line, to the antero-lateral margins of segment three and to the 
fourth segment. 


Distribution This species ranges from Alberta to Quebec in Canada; 
Illinois to Texas, east to the Atlantic coast in United States. 


Cistogaster griseonigra Van der Wulp appears to be closely related. 
EXPLANATION OF PLATES X AND XI 


1. Rhodogyne filiola (Lw.). female genitalia (T6, 7-tergites 6 & 7; T8-tergite 8; C-cerci; S9- 
sternite 9; S8-sternite 8; $6, 7-sternites 6 & 7). 

2. Rhodogyne canadenis n. sp., female genitalia. 

8. Rhodogyne occidentalis (Cn.,) female genitalia. 

4. Rhodogyne par (Wik.), female genitalia. 

5. Rhodogyne fuliginosa (RD.), female genitalia. 

6. Rhodogyne fuliginosa (RD.), male forceps. 

7. Rhodogyne par (W\k.), male forceps. 

8. Rhodogyne canadensis n. sp., male forceps. 

9. Rhodogyne occidentalis (Cn.), male forceps. 

10. Rhodagyne filiola (Lw.), male forceps. 

11. Rhodogyne fuliginosa (RD.), female head. 

12. Pallasia globosa (F.), female head. 

13. Pallasia amplifrons n. sp., female genitalia. 

14. Siphopallasia dubia (West), female head. 

15. Procistogaster unicolor n. sp., female head. 

16. Pallasia amplifrons n. sp., apical portion of wing. 

17. Procistogaster immaculata (Macq.), apical portion of wing. 

Siphopallasia dubia (West), apical portion of wing. 
19. Gymnoclytia occidua (WIk.), apical portion of wing. 
20. Siphopallasia dubia (West), female reproductive system (OVAR-ovariole; OV-oviduct; 
COV-common oviduct; UV-muscular uterovagina; E-egg; SPT-spermathecae; SPTD 

swollen ducts of spermatkecae; FG-fecundatory gland). 


21. Siphopallasia dubia (West), male reproductive system (VD-vas deferens; VG-vehicular 
gland; VE-vas efferens; TST-testis). 
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DIFFERENCES IN THE LIFE HISTORY OF CODLING MOTH, 
CARPOCAPSA POMONELLA (L.), ATTACKING PEAR AND APPLE* 
BY THOMAS ARMSTRONG 
Dominion Entomological Laboratory, 
Vineland Station, Ont. 


For several years experiments on codling moth control have been carried 
on in a large old pear orchard near Beamsville in the Niagara Peninsula, Ontario. 
This orchard comprises about nine acres of several varieties but predominantly 
Bartlett, and has been established for about 80 years. It is more or less isolated 
from other large pear or apple orchards. During the course of the work it was no- 
ticed “hat the codling moth in this orchard did not follow the same seasonal life 


120 
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Fig. 1. Weekly codling moth emergence records. 1944: Moths from pear orchard (solid 
line) compared with moths from apple orchard (broken line). 1945: 384 pear strain moths (solid 
line) compared with 329 apple strain moths (broken line) of the spring brood, overwintered 
under identical insectary conditions. 


history as in apple orchards in the same district. The first observation to this ef- 
fect was that injury to fruit was practically non-existant until August, or approxi- 
mately 4 to 5 weeks before picking of Bartlett began. From the time the first 
fruft injury was noticed, the infestation usually increased rapidly up to picking 
time late in August and early September. 

In apple orchards in the same district, the first codling moth entries into 
the fruit can be expected from about the middle of June. The time of first entry, 
and of maximum rate of entry, were as follows in their respective years: 1941— 
* Contribution No. 2403, Division of Entomology, Science Service, Department of Agricul- 


ture, Ottawa, Canada. 
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June 9 and July 4; 1942)— June 16 and July 8; 1943; and 1944 — June 17 and 
July 17. 

In the pear orchard used in these investigations, fruit examinations during 
June in both 1943 and 1944 revealed no codling moth injury present. In 1943 an 
examination of 1562 pears on the trees on July 14 produced only 4 codling moth 
entrances, or 0.26 per cent injury. 'wo weeks later the injury was still less than 
one per cent. By August 11 the amount of infested fruit had risen xo 4.5 per cent, 
and to 9 per cent by August 24. At picking time the codling moth injury as de- 
termined from a count of 8255 pears, including drops, was 14.4 per cent. 

This late attack of codling moth in pears could be caused by first brood 
moths (i.e., developing from first brood larvae) from three possible sources: near- 
by apple orchards, packing sheds, and the pear orchard itself. Migration from 
apples seemed very unlikely because the small apple orchard near the southeast 
corner of the pears was never very heavily attacked by codling moth, and the pear 
trees nearest to it showed little difference in the amount or time of injury from 
the rest of the orchard. The nearest packing house was situated about two hun- 
dred yards from the pears and may have been responsible for a slight increase in 
the infestation at one end. The remaining source, delayed emergence of spring 
brood moths in the pear orchard, was investigated in 1944 and 1945. 

Moth Emergence in 1944. During the 1944 season, 12 mature pear trunks 
were examined every 2 to 4 days throughout the season and a record kept of cod- 
ling moth pupal skins protruding from the bark under which the larvae had hib- 
ernated. These records gave the time of appearance of the moths in the pear 
orchard. 

Up to the end of June only 9 per cent of the total moth population had 
emerged, with an additional 6 per cent appearing during the first week of 
July. In the last three weeks of July, 80 per cent of the total emergence occur- 
red. ‘To compare this time of emergence with that of codling moths from larvae 
collected in an apple orchard, it was only possible to use emergence records 
secured under insectary conditions. Such conditions often delay the time of emer- 
gence to a considerable extent, but nevertheless it was shown that moths from 
apple emerged very much sooner than those from pear (fig. 1). 


SPAN OF MOTH EMERGENCE, 1944 


Percentage of total Moths from: 
emergence occurring Pear Apple 
by: (First emergénce (First emergence 
May 29) June 6) 

June 12 4.5 11.4 
June 12 29.5 
June 26 5.7 41.9 
July 3 10.2 63.8 
July 10 14.8 95.2 
July 17 56.8 100.0 
July 24 81.8 — 
July 31 97.7 _ 
Aug. 7 97.7 _ 
Aug. 29 100.0 


Moth Emergence in 1945. Mature larvae were collected from the pear or- 
chard and an apple orchard in the autumn of 1944 and placed in corrugated 
paper strips in glass jars. The larvae from both sources matured during the same 
period, August 23 to September 21, and each day’s collection from both hosts 
were placed side by side in the insectary. Overcrowding was avoided in case it 
might have some effect on development. 
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The spring brood of the apple codling moth stared to emerge 10 days 
earlier than that from the pear orchard, and the last moths from pear appeared 
one week after the apple moths completed their emergence. Under the conditions 
of the experiment, by July 9, 75 per cent of the apple orchard moths had emerg- 
ed as compared with only 15 per cent of the pear strain, and by July 17, 90 per 
cent of the apple moths, compared with 27 per cent of the pear moths, had ma- 
tured. Over the complete period of emergence, moths from the pear orchard ap- 
peared two weeks lz.er, on the average, than comparable proportions of those 
from apple. Peak emergence of pear moths occurred three weeks behind the 
; apple material, as shown in the accompanying graph of weekly emergence. 


SPAN OF MOTH EMERGENCE, 1945: 


Percentage of total Moins trom:— 
emergence occurring by:— Pear Apple 
June 19 0.0 3.3 
June 26 0.0 11.3 
July 3 3.9 48.0 
July 10 15.9 76.6 
July 17 26.8 90.3 
July 24 64.1 98.8 
July 31 90.1 99.7 
Aug. 7 99.2 100.0 

Aug. 14 100.0 


Discussion. The codling moth attacking pears in this particular orchard 
appears to be mainly single brooded, the moths emerging from overwinvering 
larvae from 2 to 3 weeks later than those from a comparable apple orchard, and 
therefore too late to allow more than a very small second brood, The appear- 
ance of injury during August coincides with the period of moth emergence in 
the pear orchard, if allowance is made for pre-oviposition, incubation, and larval 
development. 

It has been observed in other pear orchards that codling moth larvae 
have great difficulty in entering immature pears. Even where a larva succeeds in 
penetrating the epidermis, it is often stopped by layers of s.one cells beneath. 
This resistant condition of the fruit persists until the latter has reached a con- 
siderable size. 

If the majority of “he spring brood codling moth adults appeared from 
mid to late June in the pear orchard, as in apple orchards, the larvae hatching 
from the eggs of these moths would find fruits very difficult to enter. It is prob- 
able that over a period of time in the past, a high percentage of the early appear- 
ing larvae were unable to make entry into these hard fruits and consequently 
perished. A large proportion of any early larvae attempting to enter by way 
of *he calyces would probably be killed by poison, as the orchard has received 
regular calyx applications of lead arsenate for many years. Late appearing larvae, 
finding more mature and softer fruits which were more, easily entered, were 
able to survive. In this simple way and probably quite rapidly, a strain or race 
of codline moths has been seeregated in this pear orchard which emerges late 
in the season from overwintering cocoons at a time when satisfactory food is 
available. The absence of large apple orchards in the vicinity has prevented this 
strain from being swamped by crossing with the generally prevailing apple strain. 

No attempt has been made to learn whether a similar strain exists in other 
pear orchards. 

Acknowledgments. The writer is indebted to Mr. W. G. Garlick who sup- 
plied the apple orchard codling moth data and assisted in recording the moth 
emergence, and to Mr. W. L. Putman who assisted in the fruit examinations in 
1943 and 1944. 
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A NEW CANADIAN TABANUS (DIPTERA, ‘TABANIDAE) * 


_ BY A. R. BROOKS, 
Ottawa, Ont. 


The species described below has been standing in the collection under 
the name Tabanus cinctus F. for a number of years, and only after the capture 
of a number of the true cinctus (Blanche, Que., July 18, 1941, and Marmora, 
Ont., 14. VII. 1942) was the error recognized. ‘The species is exceedingly like 
cinctus in form and color but can be readily distinguished from that species by 
the nearly clear wing, pollinose subcallus, orange palpi, stouter, less excised an- 
tennae and by the presence of much yellow hair on the face and pleura. 

The species has been named after the late Norman Criddle whose death 
in 1933 robbed Canada of one of her outstanding naturalists and entomologists. 

Tabanus criddlei n. sp. 

Female. Length 18 mm. Eye bare or with very short scattered hairs. 
Frons light brown, four times as high as the width at the base, slightly widened 
above and with short sparse black hair; basal callus quadrate, not touching the 
eyes, dark brown; median callus narrow, black, separated from the basal callus; 
ocellar triangle and ocelli as in cinctus; subcallus wholly greyish brown poll- 
inose. Antennae orange, the annulated portion and dorsal edge of the third 
segment black; base of third segment broad, without a distinct dorsal angle, 
evenly, concavely sloped to the stout annulated portion, basal segments not en- 
larged, black haired. C lypeus, parafacial and cheek greyish-brown with mostly 
yellow hair. Palpi dark orange, moderately elongate and slender with a pointed 
tip (about the color and shape as in affinis Kirby, but a little longer in propor- 
tion) , first segment long yellow haired, second segment with short black hair. 

Thorax brown, darker on the notum; prescutal lobes and humeri red- 
dish-brown; stcrnopleura and mesopleura black haired, with yellow hair titer- 
mixed, propleura and front coxae yellow haired. Legs black, the mid «nd hind 
tarsi reddish, tibiae brown. 

Wings faintly brownish, the vein margins somewhat darker than the rest 
of the membrane; squamae yellowish with a yellow fringe. 

Abdominal tergites one, two and three yellow-orange, the posterior seg- 
ments and a central spot on segments one, two and three black; pleurae black, 
black haired; sternites two and three yellow, four with black hind margin, pos- 
terior sternites back. 

Male. Eyes with sparse erect pile. Head not enlarged, eyes not notice- 
ably divided into areas of large and small facets; palpi dark orange, the second 
segment slightly longer than the first, oval. Body and wing color as in the 
female, the legs somewhat darker than in the female. 

Holotype—¢@, Aweme, Man., 6.VII.1917 (N. Criddle); No. 5629 in the 
Canadian National Collection, Ottawa. 

Allotype— g, Aweme, Man., 1.VII.1921 (P. Vroom) . 

Paratypes— 4 Aweme, Man., 19.V1.1921, 3.VII.1916, 6.VI1.1917, 
9.VIL.1917 (N. Criddle); 19, Riding Mts., Man., 14.VII.? (E. Criddle); 2¢, 
Aweme, Man., 19.VI.1921, 2.VII.1921 (N. Criddle); 1 ¢, Riding Mts., Man., 
15.VII.16 (G. S. Brooks); Algonquin Park, 19.VI.1922, 20.VI.1922 (J. Mc- 
Dunnough) . 

The two males from Algonquin are somewhat darker and have fewer 
yellow hairs on the face and pleura but the coloring of the wing and abdomen 
and the shape of the antennae agree with the Manitoba specimens. One pair 
of paratypes from, Aweme have been placed in the United States National Mu- 
seum, Washington. 


*Contribution No. 2378, Division of Entomology, Science Service, Department of Agri- 
culture, Ottawa. 
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OBITUARY 
CLARENCE B. HUTCHINGS, 1877-1945 


It is with sorrow that we record the death of Clarence Basden Hutchings, 
which occurred on October 30, 1945. Born in Hamilton, Bermuda, on August 28, 
1877, he did not come to Canada until about 1902. Prior to this he spent some 
time in England. In 1916, he graduated from Macdonald College (affiliated with 
McGill University) with the degree of B.S.A. 

For a period of about 27 years he was a valued officer of the Entomologi- 
cal Branch of the Dominion Department of Agriculture. He entered the Service 
in 1916, as a field assistant in the Division of Forest Insects. Later his title was 
changed to Assistant Entomologist. For approximately ten years he was in charge 
of a summer forest insect laboratory at Aylmer, Que. During these years observa- 
tions were conducted on important insect pests, particularly the bronzed birch 
borer, Agrilus anxius Gory, the lesser oak carpenter worm, Prionoxystus macmur- 
trei (Guer.), the locust borer, Cyllene robiniae (Forst.), the birch leaf skeleton- 
izer, Bucculatrix canadensisella Chamb., and the lilac leaf miner, Gracilaria 
syringella (Fab.). Resulting from these and other studies several Branch publica- 
tions were issued, namely, “The Walnut Caterpillar and Its Control”, (Ent. Br. 
Cir. No. 21, 1924); “The Lesser Oak Carpenter Worm and Its Control”, (Ent. 
Br. Cir. No. 23, 1924); and “The Important Shade Tree Insects of Eastern Can- 
ada and Their Control”, joint authorship with J. M. Swaine (Dept. Agr. Bull. 
No. 63, new series, 1926) . 

In 1927, Hutchings was transferred from the Division of Forest Insects to 
the Administration Division to take charge of the exhibition work of the Branch 
under the immediate direction of the Dominion Entomologist. This included 
the development and arranging of attractive and educational exhibits for display 
at the Canadian National Exhibition, ‘Toronto; the Central Canada Exhibition, 
Ottawa; the Royal Winter Fair, Toronto; the Western Fair, London; the Quebec 
Exhibition, Quebec, and a number of smaller fairs, particularly in Eastern Can- 
ada. At the World’s Grain Exhibition held in Regina, Sask., in 1933, specially 
prepared exhibits of grain-destroying insects were displayed. Attractive entomo- 
logical exhibits were also shown at annual meetings of the Canadian Pulp and 
Paper Association, rural youth training schools, etc. Under Hutchings, the exhi- 
bition work of the Branch developed to a high degree. He experienced great 
pleasure in contributing information of value to the general public, as a result 
of which he made numerous friends. Many thousands of enquiries were received 
regarding insect pests. He certainly gave of his best. F. C. Nunnick who directs 
the general exhibition work of the Dominion Department of Agriculture, ex- 
pressed on several occasions the admiration he had for the care and courtesy 
shown by Hutchings as officer in charge of Entomological Branch exhibits. 

From 1929, Hutchings assisted the writer in the preparation of insect ex- 
hibits for the National Museum of Canada at Ottawa. By 1940, no less than 96 
special cases had been prepared and placed on exhibit in, the Museum. These 
have attracted much attention from the general public. 

During the winter of 1935 he assisted the Dominion Entomologist in 
greenhouse insect investigations. Ninety-eight greenhouses in Ontario were vis- 
ited and notes taken on prevalent pests. 

In addition to his entomological work, Hutchings took a real interest in 
the activities of the Entomological Society of Ontario and the Ottawa Field- 
Naturalists’ Club, in both organizations of which he held office. He was also for 
some years a member of the Canadian Society of Technical Agriculturists and 
more recently of the Professional Institute of the Civil Service of Canada. 

He was a true lover of flowers and in the gardens which he developed, 
along with his wife, he found much happiness. In music too, he experienced 
great delight. Many a happy hour was spent in listening to the better symphonies. 
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In his official work in the Entomological Branch, Hutchings served faith- 
fully and well, as a result of which he was promoted, in 1937, to the position of 
Entomologist. He retired from the service on March 20, 1943. To his wife we 
extend our sincere sympathy. 

Clarence, as he was known to most of us, added much to our knowledge 
of forest and shade tree insects. in addition to the departmental publications 
mentioned, other entomological contributions were pubjished, as follows: 


“Two Destructive Shade ‘Tree Borers”, Rep. Que. Soc. Prot. of Plants, 1917 

“The Imported Alder Leaf Miner”, Rep. Que. Soc. Prot. of Plants, 1919. 

“Notes on Walkingsticks’, Can. Ent., Vol. 52, No. 9, 1920. 

“A Compilation of the Writings of Late C. Gordon Hewitt”, Can. Ent. Vol. 52, May, 1920. 

“Some Biological Observations on the Bronze Birch Borer”, Rep. Que. Soc. Prot. of Plants, 1922. 

“Notes on the Biology of Iwo Buprestids Infesting Blackberry and Hazel”, Rep. Ent. Soc. Ont. 
1922. 

“A Study of the Pupal Case of Prionoxystus macmurtrei G.-M.”, Rep. Ent. Soc. Ont., 1923 

“Life-History, Habits and Control of the Lesser Carpenter Worm”, Rep. Que. Soc. Prot. of 
Plants, 1923 

“Note on the Monarch Butterfly with Reference to its Migratory Habits”, Can. Field Nat., Vol. 
$7, 1928. 

“Two Important Insect Enemies of the Maple”, 17th Ann. Rep. Que. Soc. Prot. of Plants, 1924. 

“Report on Insects of the Year, Division No. 1”, 55th Ann. Rep. Ent. Soc. Ont., 1924. 

“The Lilac Leaf Miner, Gracilaria syringella Fab.”, 55th Ann. Rep. Ent. Soc. Ont., 1924. 

“Shade Tree Insects of Eastern Canada for the Year 1925 with Remarks on Their Activities and 
Prevalence”, Rep. Que. Soc. Prot. of Plants, 1925. 

“The Birch Leaf Skeletonizer, Bucculatrix canadensisella Chamb.”, Ann. Rep. Ent. Soc. Ont. 
1925. 

“The Lilac Miner”, Canadian Florist, March, 1925. 

“insects of the Season, Ottawa District”. Ann. Rep. Ent. Soc. Ont., 1925. 

“A Study of the Hazel Nut Weevil, Balaninus obtusus Blanch.” 57th Ann. Rep. Ent. Soc. Ont., 
1926. 

“Report of Insects for the Year, Division No. 1”, 57th Ann. Rep. Ent. Soc. Ont., 1926. 

“Report of Insects of the Year, 1927,” 58th Ann. Rep. Ent. Soc. Ont., 1927. 

“Rese Garden at McKellar, ‘Bronwylfa’”, Ann. Rep. Rose Society of Ont., 1927. 

“An Enemy of the Lilac’, Que. Soc. Prot. Plants 20th Ann Rep., 1927-28; 1928. 

“Some Note on the Praying Mantis”, Can. Field Nat., Vol. XLVIIT, 1934. 

Arthur Gibson. 
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